Liquid Crystal Display(LCD) is a high performance tool for displaying many kinds of information. Application of LCD is diversifying to notebook PC, monitor display, TV and reflective type of PDA and personal handy phone. To achieve these performance for several applications of LCD, development of new materials has been investigated. Color photoresist is used for color filter production. Negative and positive type of transparent photoresist are applied for leveling and overcoating layer of LCD process, and further used for spacer materials. For the next generation of alignment layer, photo-alignment material is also investigated. Dimerization of chalcone moiety showed good alignment characteristics for liquid crystals and good LCD performance.
Introduction
Liquid crystal display(LCD) has been started by a dynamic scattering mode of segmented display for a watch and calculatorl~. In 1986, STN-LCD has been investigated by using rubbed polyimide alignment layer. Monochromic STN-LCD has been changed to full-color display, and now active matrix type of TFT-LCD is a major display. LCD's market has been widely growing by application to a notebook PC recently. Nowadays, it shows various applications such as monitor display for PC, TV of large size of display and personal digital assistant(PDA), personal handy phone of small size display. There are many target performances which have been investigating for the wide angle viewing, high definition display and low consumption of energy by reflection type of LCD. To achieve these performances of LCD, much efforts have been doing to develop new organic materials. Color photoresist is made from transparent photoresist dispersed ultra-fine particles of pigment, which pigment size is about 100nm in diameter. It is coated on a glass plate and exposed by i-line of UV light, and developed by alkaline solution. This sequential process is repeated three times, and then CF is formed. As a material design of color resist, it is needed to keep a uniform coating. In LCD production, 550mm x 650 mm or more larger size of glass plate is adopted, therefore Newtonian flow of color photoresist is needed for achieving a uniform thickness( Fig.2 (a) ). Thixotropic flow of color photoresist shown in Fig. 2(b The spacer material is adopted to keep a cell gap of LCD. Mono-dispersed fine particle of plastic or silica is used for it.
These are sprayed on a base glass, so that particles have to exist on a pixel. Therefore a light leak or distortion of alignment of liquid crystals will be observed around particles. And also, it is difficult to spray uniformly in a large size of LCD panel and particles are moving by an oscillation, and then the uniformity of cell gap has been collapsed.
Photoactive spacer materials
(photolithographic spacer) are proposed to avoid these problems2~. Negative type of photoresist material is coated on a base glass with uniform thickness, and designed size of pattern is formed by photolithographic method on a desired position (Fig.4) . Resolution of photolithographic spacer is required about 10 ,u m or less. It is also needed mechanical strength and recovery against an elastic strain. Fig. 5 shows stress-strain curves of photolithographic spacer, JSR NN700 and plastic bead with different size. NN700 shows a low strain under same stress condition.
Display performance is strongly depended on the uniformity of cell gap3~. Therefore, a height uniformity of photolithographic spacer is the most important. NN700 also showed a uniform coating of thickness and its height was 4.50 ± 0.04 a m. Patterned profiles of NN700 are shown in Fig. 6 .
Photolithographic spacer is directly contact with liquid crystalline materials, so that the material design to avoid dissolution Table 1 .
Photo-alignment material
To align the liquid crystalline molecules on the plane uniformly, alignment layer is needed and it's surface has to be rubbed by the cloth. Polyimide is a major alignment material in the LCD production. However, by rubbing process, there are some problems such as dust generation, static electricity and difficulty of process control for large size panel. To improve these problems, several photo-alignment methods have been investigated.
Polymer with a 4-chalconyl group as a side chain has developed'. Chalconyl group dimerizes by relatively longer wavelength of UV light around 365nm. Photoreaction at longer wavelength is good for chemical stability, because there are no degradation or oxidation reaction.
By irradiation of linear polarized UV light on PMI-15 shown in Fig. 9 , it shows good alignment characteristics of liquid crystals. Upon UV irradiation beyond 150 °C of substrate temperature, polar anchoring energy for liquid crystalline molecules is 10"3 order. It is almost same level in comparison with a rubbing alignment layer8~ (Fig.10) . The it absorption strength of 
